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A simulation study on elementary price indexes and sampling designs 
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In order to estimate consumer price index, elementary price index number formulas, such as 
Carli, Dutot, and Jevons indexes, are used at the lowest aggregation level. Using scanner data 
for instant noodles, we simulate various sampling designs that collect price data to compare 
these elementary index number formulas. The findings of this study are as follows. First, the 
Dutot, Jevons, and the Carruthers, Sellwood, Ward, Dalén (CSWD) index formulas are more 
accurate than the Carli index formula for estimating the target population price index. Second, 
the accuracy of the Carli index relatively depends more on sampling designs, such as sample 
size, and shop and product collection methods. Third, the Dutot index accurately estimates the 
target price index when the sampled products are homogenous between shops. Fourth, the 
accuracy of the Jevons and CSWD indexes is stable and their accuracy is independent of the 
sampling designs. Finally, when the shops are purposively sampled with a small sample size, 
the bias of an elementary index formula from the target price index can be large. 
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1. ࡣࡌࡵ࡟
ᾘ㈝⪅≀౯ᣦᩘࡣ㸪ᖹᆒⓗ࡞ᾘ㈝⪅ࡀ㉎ධࡍࡿ
㈈࣭ࢧ࣮ࣅࢫࡢ⤌ࡳྜࢃࡏࢆ㸪ᇶ‽᫬࡜ẚ㍑᫬Ⅼ
࡛㉎ධࡍࡿࡓࡵ࡟ᚲせ࡞㈝⏝ࡢẚ࡟ࡼࡗ࡚≀౯ࡢ
ኚ໬ࢆィ ࡍࡿࠋᾘ㈝⪅≀౯ᣦᩘࢆసᡂࡍࡿࡓࡵ
࡟ࡣ㸪ᖹᆒⓗ࡞ᾘ㈝⪅ࡀ㉎ධࡍࡿ㈈࣭ࢧ࣮ࣅࢫࡢ
㔜せᗘ㸦࢙࢘࢖ࢺ㸧࡟㛵ࡍࡿ᝟ሗ࡜㸪㈈࣭ࢧ࣮ࣅ
ࢫࡢ౯᱁࡟㛵ࡍࡿ᝟ሗࡀᚲせ࡟࡞ࡿࠋ᪥ᮏࡢᾘ㈝
⪅≀౯ᣦᩘࡢ᥎ィ࡛ࡣ㸪ᇶᮏⓗ࡟㸪࢙࢘࢖ࢺࡢస
ᡂ࡟ᚲせ࡞᝟ሗࡣ⥲ົ┬ࠕᐙィㄪᰝࠖ࠿ࡽ㸪౯᱁
࡟㛵ࡍࡿ᝟ሗࢆ⥲ົ┬ࠕᑠ኎≀౯⤫ィㄪᰝࠖ࠿ࡽ
ᚓ࡚࠸ࡿࠋ
ᾘ㈝⪅≀౯ᣦᩘࡢᑐ㇟࡜࡞ࡿ㈈࣭ ࢧ࣮ࣅࢫࡣ㸪ࡑ
ࡢ⏝㏵ࡸ┠ⓗ࡟ࡼࡾ㸪ࠕ኱ศ㢮 㸪ࠖࠕ୰ศ㢮 㸪ࠖࠕᑠศ
㢮 㸪ࠖ᭱ࡶ⣽࠿࠸ศ㢮࡛࠶ࡿࠕရ┠㸦ᇶᮏྜ⟬㡯
┠㸧ࠖ ࡢࡼ࠺࡟ẁ㝵ⓗ࡟ศ㢮ࡉࢀ࡚࠸ࡿࠋศ㢮ࡀ⣽
࠿ࡃ࡞ࡿ࡟ࡋࡓࡀࡗ࡚㸪ࡑࡢศ㢮࡟ྵࡲࢀࡿ㈈࣭
ࢧ࣮ࣅࢫࡀྠ㉁ⓗ࡟࡞ࡿࡼ࠺࡟ᐃ⩏ࡉࢀࡿࠋ౛࠼
ࡤ㸪ᮏ✏࡛⏝࠸ࡿ࢝ࢵࣉ㯝ࡣ㸪᪥ᮏࡢᾘ㈝⪅≀౯
ᣦᩘࡢศ㢮࡛ࡣ㸪኱ศ㢮ࠕ㣗ᩱ 㸪ࠖ୰ศ㢮ࠕ✐㢮 㸪ࠖ
ᑠศ㢮ࠕࡵࢇ㢮 㸪ࠖရ┠ࠕ༶ᖍࡵࢇࠖ࡟ศ㢮ࡉࢀࡿࠋ
㈈࣭ࢧ࣮ࣅࢫࡢ౯᱁ㄪᰝࡣရ┠ࡈ࡜࡟⾜ࢃࢀࡿࠋ
ရ┠ࡣ㸪┦ᑐⓗ࡟ྠ㉁࡞〇ရࢆྵࡴࡼ࠺࡟ᐃ⩏ࡉ
ࢀࡿࡀ㸪ရ┠ෆ࡟ࡶከᩘࡢ〇ရࡀྵࡲࢀࡿࡇ࡜ࡀ
㏻ᖖ࡛࠶ࡿࠋ⤫ィసᡂ㒊ᒁࡀᾘ㈝⪅≀౯ᣦᩘ᥎ィ
ࡢࡓࡵ࡟㸪ရ┠ෆࡢࡍ࡭࡚ࡢ〇ရࡢ౯᱁ㄪᰝࢆ㸪ከ
ᩘࡢᗑ⯒࡟࠾࠸࡚⾜࠺ࡇ࡜ࡣᐇ㉁ⓗ࡟୙ྍ⬟࡛࠶
ࡿࠋࡋࡓࡀࡗ࡚㸪ከࡃࡢ〇ရࡢ୰࠿ࡽ㸪ရ┠ࢆ௦
⾲ࡍࡿ〇ရࢆ☜⋡ⓗ࣭㠀☜⋡ⓗ࡟㑅ᢥࡋ࡚㸪౯᱁
ㄪᰝࢆ⾜࠺ࡇ࡜࡟࡞ࡿࠋࡓ࡜࠼ࡤ㸪ရ┠ࠕ༶ᖍࡵ
ࢇࠖ࡟ࡣ㸪ࠕ᪥Ύ ࢝ࢵࣉࢾ࣮ࢻࣝࠖࡸࠕࡲࡿࡕࡷࢇ
㉥࠸ࡁࡘࡡࠖ࡞࡝ᵝࠎ࡞〇ရࡀྵࡲࢀࡿࡀ㸪᪥ᮏ
ࡢᾘ㈝⪅≀౯ᣦᩘ࡛ࡣ㸪ࠕ༶ᖍࡵࢇࠖࡢ௦⾲࡜ࡋ࡚
ࠕ᪥Ύ ࢝ࢵࣉࢾ࣮ࢻࣝࠖࡀᣦᐃࡉࢀ࡚࠸ࡿࠋ
ရ┠ෆࡢ౯᱁ࢹ࣮ࢱࡢ㞟ィࡣ㸪ᇶᮏᣦᩘ㸦ୗ఩
ࣞ࣋ࣝ⟬ᘧ㸧࡜࿧ࡤࢀࡿ౯᱁ࢹ࣮ࢱࡢࡳ࠿ࡽᵓᡂ
ࡉࢀࡿᣦᩘ⟬ᘧࡼࡗ࡚⾜ࢃࢀࡿࠋ㏻ᖖ㸪᭱ࡶ⣽࠿
࠸㞟ィ༢఩࡛࠶ࡿရ┠࡟࠾࠸࡚ࡣ㸪ရ┠ෆࡢ〇ရ
ࡈ࡜ࡢᾘ㈝㢠ࡸ㉎ධᩘ㔞➼ࡢ㸪࢙࢘࢖ࢺࡢィ⟬࡟
฼⏝࡛ࡁࡿࢹ࣮ࢱࢆᚓࡿࡇ࡜ࡣ㞴ࡋ࠸ࡓࡵ㸪౯᱁
ࢹ࣮ࢱࡢࡳࡀㄪᰝࡉࢀࡿࠋࡇࡢࡓࡵ㸪ࣛࢫࣃ࢖ࣞ
ࢫᣦᩘࡸࣃ࣮ࢩ࢙ᣦᩘ࡞࡝㸪࢙࢘࢖ࢺࢆ⏝࠸ࡓ౯᱁
ᣦᩘࡣ฼⏝ࡉࢀࡎ㸪࢝ࣝࣜᣦᩘ㸪ࢹࣗࢺᣦᩘ㸪ࢪ࢙
࣎ࣥࢬᣦᩘ࡞࡝ࡢᇶᮏᣦᩘࡀ฼⏝ࡉࢀࡿࠋ
ရ┠ෆࡢ౯᱁ࢹ࣮ࢱࡢ㞟ィ࡟⏝࠸ࡿᇶᮏᣦᩘࡢ
㑅ᢥࡣ㸪ᑠศ㢮㸪୰ศ㢮㸪⥲ྜᣦᩘ࡞࡝㸪ࡼࡾୖ
఩ࣞ࣋ࣝࡢᣦᩘ࡟ᙳ㡪ࢆ୚࠼ࡿࡓࡵ㔜せ࡞ၥ㢟
࡛࠶ࡿࠋILO ࡀసᡂࡍࡿᾘ㈝⪅≀౯࣐ࢽࣗ࢔ࣝ
(ILO(2004))࡛ࡣ㸪ࢹࣗࢺᣦᩘ࡜ࢪ࢙࣎ࣥࢬᣦᩘࢆ
ᇶᮏᣦᩘ࡜ࡋ࡚᥎ዡࡋ࡚࠸࡚㸪ከࡃࡢᅜ࡛ࡣ㸪ࢹࣗ
ࢺᣦᩘ㸪ࢪ࢙࣎ࣥࢬᆺ㸪࢝ࣝࣜᣦᩘࢆ฼⏝ࡋ࡚࠸
ࡿࠋSilver and Heravi(2007,p.876) ࡟ࡼࡿ࡜㸪ᇶ
ᮏᣦᩘࡢ฼⏝ࡀ᫂ࡽ࠿࡞ 37ᅜࡢ࠺ࡕ㸪13࠿ᅜࡀ
ࢹࣗࢺᣦᩘ㸪14࠿ᅜࡀࢪ࢙࣎ࣥࢬᣦᩘ㸪4࠿ᅜࡀ
࢝ࣝࣜᣦᩘࢆ⏝࠸࡚࠸ࡿࠋࡲࡓ㸪6࠿ᅜࡀ㸪ࢪ࢙࣎
ࣥࢬᣦᩘࢆᇶᮏ࡜ࡋ࡚㸪≉ᐃࡢ࢝ࢸࢦ࣮࡛ࣜ࢝ࣝ
ࣜᣦᩘࡸࢹࣗࢺᣦᩘࢆ฼⏝ࡋ࡚࠸ࡿࠋ᪥ᮏ࡛ࡣᇶ
ᮏⓗ࡟ࢹࣗࢺᣦᩘࢆ᥇⏝ࡋ࡚࠸ࡿࠋ
ရ┠ࡈ࡜࡟ィ⟬ࡋࡓᇶᮏᣦᩘࢆ㸪ࡑࢀࡒࢀࡢရ
┠ࡢ࢙࢘࢖ࢺ࡛ຍ㔜ᖹᆒࡍࡿࡇ࡜࡟ࡼࡾ㸪ᑠศ㢮
ࡢ౯᱁ᣦᩘࡀィ⟬ࡉࢀࡿࠋࡉࡽ࡟㸪ᑠศ㢮ࡢ౯᱁
ᣦᩘࢆ㸪ࡑࡢ࢙࢘࢖ࢺ࡛ຍ㔜ᖹᆒࡍࡿࡇ࡜࡟ࡼࡾ㸪
୰ศ㢮ࡢ౯᱁ᣦᩘࡀィ⟬ࡉࢀࡿࠋࡇࡢࡼ࠺࡞ࣉࣟ
ࢭࢫࢆ⤒࡚㸪⥲ྜⓗ࡞౯᱁ᣦᩘࡀィ⟬ࡉࢀࡿࠋ
ᇶᮏᣦᩘࡢ㑅ᢥࡸඃຎ࡟㛵ࡋ࡚㸪ᵝࠎ࡞◊✲ࡀ
⾜ࢃࢀ࡚ࡁࡓࠋDale´n(1992) ࡣ㸪ࢫ࢙࣮࢘ࢹࣥ࡟
࠾ࡅࡿᾘ㈝⪅≀౯ᣦᩘࡢసᡂ᪉ἲࡢኚ᭦ࡢ㝿࡟⾜
ࢃࢀࡓ㸪ᇶᮏᣦᩘࡢ᳨ウ࡟ࡘ࠸࡚ሗ࿌ࡋ࡚࠸ࡿࠋ
Diewert(1995) ࡣ㸪୺せ࡞ᇶᮏᣦᩘ࡟ࡘ࠸࡚ヲ⣽
࡞⌮ㄽⓗศᯒࢆ⾜࠸㸪ᇶᮏᣦᩘ࡜ࡋ࡚࢝ࣝࣜᣦᩘ
ࡢ฼⏝ࡣ᥎ዡࡉࢀ࡞࠸࡜㏙࡭࡚࠸ࡿࠋBalk(2005)
ࡣ㸪ẕ㞟ᅋ࠿ࡽᶆᮏᢳฟࡉࢀࡓ౯᱁ࢹ࣮ࢱࢆ⏝࠸
࡚ᇶᮏᣦᩘࡀ᥎ᐃࡉࢀ࡚࠸ࡿࡇ࡜࡟ὀ┠ࡋ㸪᥎ᐃ
㔞ࡢ୙೫ᛶࡸ୍⮴ᛶ➼ࡢ⤫ィᏛⓗᛶ㉁ࢆ⏝࠸࡚㸪
ᇶᮏᣦᩘࡢ⌮ㄽⓗ࡞᳨ウࢆ⾜ࡗ࡚࠸ࡿࠋ
1990ᖺ௦ᚋ༙࠿ࡽ㸪≀౯ᣦᩘࡢ◊✲࡟POSࢹ࣮
ࢱࡀ⏝࠸ࡽࢀࡿࡼ࠺࡟࡞ࡾ㸪POSࢹ࣮ࢱࢆ⏝࠸ࡓ
ᇶᮏᣦᩘࡢ◊✲ࡶ⾜ࢃࢀࡿࡼ࠺࡟࡞ࡗࡓࠋDorf-
man, Lent, Leaver, and Wegman(2006) ࡣ㸪⡿ᅜ
࡜ⱥᅜࡢᾘ㈝⪅≀౯ᣦᩘࡢ᥎ィ᪉ἲ࡟ࡘ࠸࡚㸪ᇶ
ᮏᣦᩘ㸪ㄪᰝᗑ⯒ࡢᢳฟἲ㸪ㄪᰝࡍࡿ〇ရࡢ㑅ᢥ
ἲ➼࡟ὀ┠ࡋ࡚ POS ࢹ࣮ࢱࢆ⏝࠸ࡓẚ㍑◊✲ࢆ
⾜ࡗ࡚࠸ࡿࠋSilver and Heravi(2007)ࡣ㸪ࢸࣞࣅ
ࡢPOSࢹ࣮ࢱࢆ⏝࠸࡚ᇶᮏᣦᩘ࡜౯᱁ศᩓࡢ㛵ಀ
ࢆศᯒࡋ㸪ࢹࣗࢺᣦᩘ࡜ࢪ࢙࣎ࣥࢬᣦᩘࡢᕪࡀ౯
᱁ศᩓ࡜ᐦ᥋࡟㛵㐃ࡍࡿࡇ࡜ࡸ㸪ࢸࣞࣅࡢࢫ࣌ࢵ
ࢡࡢᕪࢆ࣊ࢻࢽࢵࢡᅇᖐ࡟ࡼࡗ࡚ࢥࣥࢺ࣮ࣟࣝࡍ
ࡿ࡜㸪୧ᣦᩘࡢᕪࡀᢚ࠼ࡽࢀࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿࠋ
ࡉࡽ࡟㸪౯᱁ࡀᑐᩘṇつศᕸ࡟ᚑ࠺ሙྜ࡟ࡣ㸪౯
᱁Ỉ‽ࡢኚ໬ࡣ㸪ࢹࣗࢺᣦᩘ࡜ࢪ࢙࣎ࣥࢬᣦᩘࡢ
኱ᑠ㛵ಀ࡟ᙳ㡪ࢆ୚࠼ࡎ㸪౯᱁ศᩓࡀ኱ࡁࡃ࡞ࡿ
࡜㸪ࢹࣗࢺᣦᩘࡀࢪ࢙࣎ࣥࢬᣦᩘࡼࡾࡶ኱ࡁࡃ࡞
ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿࠋ
ࡇࡢࡼ࠺࡟㸪Ḣ⡿ࡢPOSࢹ࣮ࢱࢆ฼⏝ࡋࡓᇶᮏ
ᣦᩘࡢ◊✲౛ࡣ࠶ࡿࡀ㸪᪥ᮏࡢPOSࢹ࣮ࢱࢆᇶᮏ
ᣦᩘࡢ◊✲࡟㐺⏝ࡋࡓ౛ࡣ࡯࡜ࢇ࡝࡞࠸ࡼ࠺࡛࠶
ࡿ 1ࠋࡑࡇ࡛ᮏ✏࡛ࡣ㸪᪥ᮏࡢ POSࢹ࣮ࢱࢆ⏝࠸
࡚ᇶᮏᣦᩘࡢᛶ㉁ࡢ᳨ウࢆ⾜࠺ࠋᮏ✏࡛ࡣ㸪බ┈
㈈ᅋἲேὶ㏻⤒῭◊✲ᡤࡢ㸪2005ᖺ 4᭶࠿ࡽ 2007
ᖺ 3᭶ࡢࠕ࢝ࢵࣉ㯝 (ࠖJICFSศ㢮 111203)ࡢPOS
ࢹ࣮ࢱࢆ฼⏝ࡍࡿࠋPOSࢹ࣮ࢱࢆ⏝࠸ࡿ≀౯ᣦᩘ
⟬ᘧࡢ◊✲⤖ᯝࡣ㸪POSࢹ࣮ࢱࡢ≉ᚩࡸᛶ㉁࡟౫
Ꮡࡍࡿྍ⬟ᛶࡀ࠶ࡿࡓࡵ㸪᪥ᮏࡢPOSࢹ࣮ࢱࢆ⏝
࠸࡚ᇶᮏᣦᩘࡢᛶ㉁ࢆ᳨ウࡋ㸪ࡑࡢ⤖ᯝࢆ⵳✚ࡍ
ࡿࡇ࡜࡟ࡣព⩏ࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᮏ✏ࡢᵓᡂࡣ௨ୗࡢ࡜࠾ࡾ࡛࠶ࡿࠋ2❶࡛ࡣ㸪≀
౯ᣦᩘࡢရ┠ࣞ࣋ࣝࡢ㞟ィ࡟⏝࠸ࡽࢀࡿ୺࡞ᇶᮏ
ᣦᩘ࡟ࡘ࠸࡚ㄝ᫂ࡍࡿࠋ3❶࡛ࡣ㸪฼⏝ࡍࡿࢹ࣮
ࢱ࡜ࢩ࣑࣮ࣗࣞࢩࣙࣥ᪉ἲ࡟ࡘ࠸࡚㏙࡭ࡿࠋ4❶
࡛ࡣ㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝࢆ♧ࡍࠋ5❶࡛ࡣ㸪
ศᯒࡢࡲ࡜ࡵ࡜௒ᚋࡢᒎᮃ࡟ࡘ࠸࡚㏙࡭ࡿࠋ
2. ≀౯ᣦᩘࡢᇶᮏᣦᩘ
ᮏ⠇࡛ࡣ㸪ILO㸦2004㸧࡜ Silver and Heravi
(2007)࡟ࡶ࡜࡙࠸࡚㸪ᾘ㈝⪅≀౯ᣦᩘࡢᇶᮏᣦᩘ
1᪥ᮏࡢ኱つᶍ࡞ POS ࢹ࣮ࢱࢆ⏝࠸ࡓ≀౯◊✲࡜ࡋ࡚
Imai,S. and Watanabe, T., “Product Downsizing and Hid-
den Price Increases: Evidence from Japan’s Deflationary
Period”, Asian Economic Policy Review, Vol.9, pp.69-
89(2014) ࡸ Handbury, J., Watanabe, T., and Weinstein,
D. E., “How Much Do Oﬃcial Price Indexes Tell Us about
Inflation?”, NBER Working Paper No.19504(2013) ࡞࡝ࡀ
࠶ࡿࠋ
࡟ࡘ࠸࡚ㄝ᫂ࡍࡿࠋᣦᩘࡀ㞟ィࡉࢀࡿ᭱ᑠࡢศ㢮
㸦ရ┠㸧ෆ࡛㸪ᇶ‽᫬ 0࡜ẚ㍑᫬ tࡢ୧᪉ࡢ᫬Ⅼ࡟
࠾࠸࡚㸪౯᱁࡜ᩘ㔞ࡀほ ࡉࢀࡿ〇ရࡀ M ✀㢮
࠶ࡿ࡜ࡍࡿࠋᇶ‽᫬࡟࠾ࡅࡿ M ✀㢮ࡢ〇ရࡢ౯
᱁࡜ᩘ㔞ࢆࡑࢀࡒࢀ p0 = {p0m}, q0 = {q0m},m =
1, . . . ,M , ẚ㍑᫬࡟࠾ࡅࡿ౯᱁࡜ᩘ㔞ࢆࡑࢀࡒࢀ
pt = {ptm}, qt = {q
t
m},m = 1, . . . ,M ࡜ࡍ
ࡿࠋ࢝ࣝࣜᣦᩘPC (p0, pt)㸪ࢹࣗࢺᣦᩘPD(p0, pt)㸪
ࢪ࢙࣎ࣥࢬᣦᩘ PJ (p0, pt)㸪CSWD㸦Carruthers,
Sellwood, and Ward(1980)㸪Dale´n(1992)㸧ᣦᩘ
PCSWD(p0, pt)ࡣ㸪௨ୗࡢࡼ࠺࡟ᐃ⩏ࡉࢀࡿࠋ
PC(p0, pt) =
M∑
m=1
(ptm/p
0
m)/M (1)
PD(p0, pt) =
∑M
m=1 p
t
m/M∑M
m=1 p
0
m/M
(2)
PJ (p0, pt) =
M∏
m=1
(ptm/p
0
m)
1/M (3)
PCSWD(p0, pt) =
√
PC(p0, pt)PH(p0, pt) (4)
ࡇࡇ࡛㸪PH(p0, p1)ࡣ㸪௨ୗࡢࡼ࠺࡟ᐃ⩏ࡉࢀࡿ
ㄪ࿴ᖹᆒ࡛࠶ࡿࠋ
PH(p0, pt) =
[
M−1
∑(ptm
p0m
)
−1
]
−1
(5)
ᇶᮏᣦᩘࡢᛶ㉁ࢆ⌮ㄽⓗ࡟⪃ᐹࡍࡿ㝿࡟㸪୍⯡
࡟බ⌮ⓗ࢔ࣉ࣮ࣟࢳࡀ⏝࠸ࡽࢀࡿ 2ࠋᣦᩘࡢබ⌮ㄽ
ⓗ࢔ࣉ࣮ࣟࢳ࡛ࡣ㸪ᣦᩘ⟬ᘧ࡜ࡋ࡚ᮃࡲࡋ࠸࡜⪃
࠼ࡽࢀࡿ࠸ࡃࡘ࠿ࡢᛶ㉁㸦බ⌮㸧ࢆಶูࡢᣦᩘࡀ
ᣢࡗ࡚࠸ࡿࡢ࠿☜ㄆࡍࡿ 3ࠋබ⌮ㄽⓗ࡞࢔ࣉ࣮ࣟࢳ
࡟࠾࠸࡚≉࡟㔜せ࡜ࡳ࡞ࡉࢀࡿබ⌮࡟ࡘ࠸࡚ࡳࡿ
࡜㸪࢝ࣝࣜᣦᩘࡣ᫬㛫Ⅼ㏫ࢸࢫࢺࢆ‶ࡓࡉࡎ㸪ୖ
᪉ࣂ࢖࢔ࢫࡀ࠶ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋࡍ࡞ࢃࡕ㸪
PC(p0, pt)PC(pt, p0) ≥ 1 (6)
2ᇶᮏᣦᩘࡢᛶ㉁ࢆ᳨ウࡍࡿࡶ࠺୍ࡘࡢ᪉ἲࡀ⤒῭⌮ㄽⓗ
࢔ࣉ࣮ࣟࢳ࡛࠶ࡿࠋ⤒῭⌮ㄽⓗ࢔ࣉ࣮ࣟࢳ࡛ࡣ㸪ᾘ㈝⪅ࡢ
ຠ⏝㛵ᩘࢆ௬ᐃࡋ࡚㸪ಶูࡢᣦᩘࡀ⏕ィ㈝ᣦᩘࡢⰋ࠸㏆ఝ
࡟࡞ࡗ࡚࠸ࡿ࠿㆟ㄽࡍࡿࠋ⤒῭Ꮫⓗ࢔ࣉ࣮ࣟࢳ࡟ࡘ࠸࡚ࡣ
Diewert(1995) ࡸ ILO(2004) ࡟ヲࡋ࠸ࠋ
3㔜せ࡜⪃࠼ࡽࢀࡿබ⌮ࡣ㸪㐃⥆ᛶ㸪ྠ୍ᛶ㸪⌧ᅾ౯᱁࡟
㛵ࡋ࡚ࡢ༢ㄪᛶ㸪ᇶ‽᫬Ⅼ౯᱁࡟ᑐࡍࡿ༢ㄪᛶ㸪ẚ౛ᛶ㸪㏫
ẚ౛㸪୰㛫್㸪ᗑ⯒ࡢᑐ⛠ⓗྲྀᢅ࠸, ౯᱁㣕ࡧ㊴ࡡ᳨ᰝ㸪᫬
㛫Ⅼ㏫㸪㑄⛣㸪ඹ㏻༢఩ᛶ࡞࡝࡛࠶ࡿ㸦ILO(2004)㸧ࠋ
࡛࠶ࡿࠋࡇࢀࡣ㸪࠶ࡿ〇ရࡢ౯᱁ࡀ㸪ᇶ‽᫬࠿ࡽ
ẚ㍑᫬࡬ୖ᪼ࡋࡓᚋ࡟ᇶ‽᫬ࡢ౯᱁࡟ᡠࡗࡓ࡜ࡋ
࡚ࡶ㸪ᣦᩘࡀ 1௨ୖ࡟࡞ࡿࡇ࡜ࢆព࿡ࡋ㸪ᣦᩘ࡜
ࡋ࡚ࡣᮃࡲࡋ࠸ᛶ㉁࡛ࡣ࡞࠸ࠋࡋࡓࡀࡗ࡚㸪Diew-
ert(1995) ࡸ ILO(2004) ࡣ࢝ࣝࣜᣦᩘࡢ฼⏝ࢆ᥎
ዡࡋ࡚࠸࡞࠸ࠋ
ࢹࣗࢺᣦᩘࡣ㸪༢఩ඹ㏻ᛶ௨እࡢࡍ࡭࡚ࡢ㔜せ
࡞බ⌮ࢆ‶ࡓࡍࠋ༢఩ඹ㏻ᛶࡣ㸪ရ┠ෆࡢ〇ရࡢ
ࡑࢀࡒࢀࡢ ᐃ༢఩ࡀኚ᭦ࡉࢀࡓ࡜ࡋ࡚ࡶᣦᩘࡀ
ᙳ㡪ࡉࢀ࡞࠸࡜࠸࠺ᛶ㉁࡛㸪ရ┠ෆࡢ〇ရࡀྠ㉁
࡛࠶ࢀࡤ⮬ືⓗ࡟‶ࡓࡉࢀࡿᛶ㉁࡛࠶ࡿࠋࡋࡓࡀࡗ
࡚㸪ࢹࣗࢺᣦᩘࢆ฼⏝ࡍࡿሙྜࡣ㸪ရ┠ෆࡢ〇ရ
ࡀྠ㉁ⓗ࡛࠶ࡿࡇ࡜ࡀ㔜せ࡛࠶ࡿࠋ
ࢪ࢙࣎ࣥࢬᣦᩘࡣ㸪≉࡟㔜せ࡜ࡳ࡞ࡉࢀࡿࡍ࡭
࡚ࡢබ⌮ࢆ‶ࡓࡍࠋࡲࡓ㸪ILO(2004)࡛⤒㦂ⓗ࡟
ࢪ࢙࣎ࣥࢬᣦᩘ࡜㏆࠸್ࢆ࡜ࡿࡇ࡜ࡀᣦ᦬ࡉࢀ࡚
࠸ࡿ CSWD ᣦᩘࡣ㸪౯᱁㣕ࡧ㊴ࡡ᳨ᰝ㸦ᇶ‽᫬
Ⅼࡢ౯᱁ࢹ࣮ࢱࡢ୪ࡧ࡜ẚ㍑᫬Ⅼࡢ౯᱁ࢹ࣮ࢱࡢ
୪ࡧࢆኚ᭦ࡋ࡚ࡶᣦᩘࡀᙳ㡪ࡉࢀ࡞࠸㸧࡜㑄⛣ᛶ
᳨ᰝ㸦0᫬࠿ࡽ 1᫬࡬ࡢ౯᱁ᣦᩘ࡜ 1᫬࠿ࡽ 2᫬
࡬ࡢ౯᱁ᣦᩘࡢ✚ࡀ㸪0᫬࠿ࡽ 2᫬࡬ࡢ౯᱁ᣦᩘ
࡟➼ࡋࡃ࡞ࡿ㸧ࢆ‶ࡓࡉ࡞࠸ࡀ㸪௚ࡢ㔜せ࡞බ⌮
ࡣࡍ࡭࡚‶ࡓࡍࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋ
୍᪉㸪ᇶᮏᣦᩘࡢ┦㐪ࡣ㸪౯᱁ࢹ࣮ࢱࢆᖹᆒࡍ
ࡿ᪉ἲࡢ┦㐪࡛ࡶ࠶ࡿ࠿ࡽ㸪ྠࡌ౯᱁ࢹ࣮ࢱࢆ⏝
࠸ࡓሙྜ࡟㸪኱ᑠ㛵ಀࡀ᫂ࡽ࠿࡞ᇶᮏᣦᩘࡢ⤌ࡳ
ྜࢃࡏࡀ࠶ࡿࠋ౛࠼ࡤ㸪࢝ࣝࣜᣦᩘ㸪ࢪ࢙࣎ࣥࢬ
ᣦᩘ㸪ㄪ࿴ᖹᆒࡢ㡰࡟ᑠࡉࡃ࡞ࡿࠋࡲࡓ㸪ᇶᮏᣦ
ᩘࡢ⟬ᘧ࠿ࡽ㸪ࢪ࢙࣎ࣥࢬᣦᩘࡣࢹࣗࢺᣦᩘࢆ 2
ḟ㏆ఝࡋ࡚࠸ࡿࡇ࡜㸪ࢪ࢙࣎ࣥࢬᣦᩘ࡜CSWDᣦ
ᩘࡣ㏆࠸್ࢆྲྀࡾ㸪࢝ࣝࣜᣦᩘࡼࡾࡶᑠࡉ࠸ࡇ࡜㸪
౯᱁ศᩓࡀ኱ࡁࡃ࡞ࡿ࡜㸪ᇶᮏᣦᩘ㛫ࡢᕪࡀ኱ࡁ
ࡃ࡞ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦ILO(2004)㸧ࠋ
3. ࢹ࣮ࢱ࡜ศᯒ᪉ἲ
3.1 POSࢹ࣮ࢱࡢᵓᡂ
ᮏ✏࡛ࡣ㸪ᇶᮏᣦᩘࡢᛶ㉁ࢆ POS ࢹ࣮ࢱࢆ⏝
࠸ࡿࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡗ᳨࡚ウࡍࡿࠋࡇࡇ࡛
ࡣ㸪බ┈㈈ᅋἲேὶ㏻⤒῭◊✲ᡤࡀᥦ౪ࡋ࡚࠸ࡿ
ࠕ඲ᅜ POSࢹ࣮ࢱ࣭࢖ࣥࢹࢵࢡࢫ㸦NPI㸧ࠖ ࠿ࡽ㸪
2005 ᖺ 4᭶࠿ࡽ 2007ᖺ 3᭶࡟࠾ࡅࡿ࢝ࢵࣉ㯝ࡢ
᪥ูPOSࢹ࣮ࢱࢆ฼⏝ࡍࡿࠋNPIࡣ㸪඲ᅜ⣙ 350
ࡢࢫ࣮ࣃ࣮ࡢ POSࢹ࣮ࢱࢆ㞟ィࡋࡓࡶࡢ࡛࠶ࡿࠋ
ࡇࡇ࡛࠸࠺ࢫ࣮ࣃ࣮࡟ࡣ㸪⥲ྜࢫ࣮ࣃ࣮㸦GMS㸧㸪
㣗ရࢫ࣮ࣃ࣮㸦SM㸧,࣑ࢽࢫ࣮ࣃ࣮㸦࣑ࢽ SM㸧ࡀ
ྵࡲࢀࡿࠋ
᪥ู POSࢹ࣮ࢱ࡟ࡣ㸪JANࢥ࣮ࢻ࡛㆑ูࡉࢀ
ࡿ〇ရࡢ㈍኎㢠㸦⛯㎸㸧࡜㈍኎Ⅼᩘࡀ᪥ู࣭ᗑ⯒
ู࡟グ㘓ࡉࢀ࡚࠾ࡾ㸪᪥ู࣭〇ရูࡢ㈍኎౯᱁ࢆ
ィ⟬࡛ࡁࡿࠋࡲࡓ㸪POSࢹ࣮ࢱ࡟ࡣྛ JANࢥ࣮
ࢻ࡟ᑐᛂࡍࡿ〇ရࡢྡ⛠࡜࣓࣮࣮࢝ྡ㸪ྛᗑ⯒ࡢ
ᴗែ᝟ሗ㸦GMS㸪SM㸪࣑ࢽ SMࡢ 3ศ㢮㸧ࡶྵ
ࡲࢀࡿࠋ
᪥ᮏࢆࡣࡌࡵከࡃࡢᅜ࡛ࡣ㸪ᾘ㈝⪅≀౯ᣦᩘࡣ
᭶ḟ࡛సᡂࡉࢀ࡚࠸ࡿࠋࡑࡇ࡛ᮏ✏࡛ࡶ㸪᭶ḟࡢ
ᇶᮏᣦᩘ࡟ࡘ࠸᳨࡚ウࡍࡿࠋྛ〇ရ࡟ࡘ࠸࡚㸪᭶
ูࡢ㈍኎㔠㢠ྜィࢆ᭶ูࡢ㈍኎Ⅼᩘྜィ࡛๭ࡿࡇ
࡜࡟ࡼࡾ㸪᭶ูࡢᖹᆒ㈍኎౯᱁㸦༢఩౯᱁㸧ࢆィ
⟬ࡍࡿࠋࡑࡋ࡚㸪㈍኎Ⅼᩘࢆᩘ㔞㸪༢఩౯᱁ࢆ౯
᱁࡜ࡋ࡚ศᯒ࡟฼⏝ࡍࡿ 4ࠋ2005ᖺ 4᭶࠿ࡽ 24࠿
᭶㛫ࡢ࢝ࢵࣉ㯝ࡢ᪥ูPOSࢹ࣮ࢱ࠿ࡽసᡂࡋࡓ᭶
ู༢఩౯᱁ࢹ࣮ࢱ࡟ࡣ㸪286ᗑ⯒㸪2066〇ရࡢ㈍
኎᝟ሗࡀྵࡲࢀ㸪᭶ู࣭ᗑ⯒ู࣭〇ရูࡢࣞࢥ࣮
ࢻᩘࡣ⣙ 765୓ࣞࢥ࣮ࢻ࡛࠶ࡿ 5ࠋ
3.2 ␲ఝẕ㞟ᅋࡢసᡂ
ᮏ✏ࡢࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ㸪᭶ู༢఩౯᱁ࢹ࣮
ࢱ࠿ࡽ␲ఝⓗ࡞ẕ㞟ᅋࢆసᡂࡋ㸪ẕ㞟ᅋ࡟࠾ࡅࡿ
4Ivancic, Diewert, and Fox(2011) ࡣ㸪POS ࢹ࣮ࢱ࠿ࡽ
༢఩౯᱁ࢆィ⟬ࡋ࡚ᣦᩘࡢ᥎ィ࡟⏝࠸ࡿ㝿࡟㸪༢఩౯᱁ࢆィ
⟬ࡍࡿ༢఩᫬㛫ࡀ▷࠸ሙྜ࡟㐃㙐ᣦᩘࡢࢻࣜࣇࢺࡢཎᅉ࡟࡞
ࡿၥ㢟࡟ࡘ࠸᳨࡚ウࡋ࡚࠸ࡿࠋࡲࡓ㸪POS ࢹ࣮ࢱ࠿ࡽィ⟬
ࡍࡿ㈍኎౯᱁࡟ࡘ࠸࡚ࡣ㸦㸯㸧POS ࢹ࣮ࢱ࡟ࡣ᪥ูࡢ㈍኎
Ⅼᩘ࡜㈍኎㔠㢠ࡢࡳࡀグ㘓ࡉࢀࡿࡓࡵ㸪 ࠶ࡿ〇ရࡀ୍᪥ࡢ
୰࡛␗࡞ࡿ౯᱁࡛㈍኎ࡉࢀ࡚ࡶ᪥ู POS ࢹ࣮ࢱ࠿ࡽ☜ㄆࡍ
ࡿࡇ࡜ࡣ࡛ࡁࡎ㸪〇ရࡢẖ᪥ࡢᖹᆒ㈍኎౯᱁ࡢࡳࢆ▱ࡿࡇ࡜
ࡀ࡛ࡁࡿࡇ࡜㸪㸦㸰㸧POS ࢹ࣮ࢱࡣ኎ࡾୖࡆࡀ࠶ࡗࡓ〇ရࡢ
᝟ሗࡢࡳࢆྵࢇ࡛࠾ࡾ㸪ᗑ⯒࡟㝞ิࡉࢀ࡚࠸࡚ࡶ㈍኎Ⅼᩘࡀ
0 ࡢሙྜ࡟ࡣ㸪ࡑࡢ〇ရࡢ౯᱁᝟ሗࡣグ㘓ࡉࢀ࡞࠸Ⅼ࡟㝈⏺
ࡀ࠶ࡿࠋࡋ࠿ࡋ㸪ᮏ✏ࡣ᭶ูᣦᩘࡢศᯒࢆᢅ࠺ࡢ࡛㸪ࡇࢀࡽ
ࡢⅬࡀศᯒ࡟୚࠼ࡿᙳ㡪ࡣ࡯࡜ࢇ࡝࡞࠸࡜⪃࠼ࡽࢀࡿࠋ
5᪥ู POSࢹ࣮ࢱࡣ⣙ 1988 ୓ࣞࢥ࣮ࢻ࠿ࡽᵓᡂࡉࢀࡿࠋ
౯᱁ᣦᩘࢆẕ㞟ᅋ౯᱁ᣦᩘ࡜ࡋ࡚᥎ᐃ┠ᶆ࡜ࡍࡿࠋ
ࡇࡢẕ㞟ᅋ࠿ࡽᶆᮏࢆᢳฟࡋ࡚ᇶᮏᣦᩘࢆィ⟬ࡋ㸪
ẕ㞟ᅋ౯᱁ᣦᩘ࠿ࡽࡢ஋㞳ࢆほᐹࡍࡿࠋ
ẕ㞟ᅋࡢసᡂ࡛ࡣ㸪M ಶࡢ〇ရࢆศᯒᑐ㇟࡜ࡋ
࡚ᣦᐃࡋ㸪ࡇࢀࡽࡢ〇ရࢆ 24࠿᭶㛫⥅⥆㈍኎ࡋࡓ
ᗑ⯒ࢆᢳฟࡍࡿࠋᢳฟࡉࢀࡓᗑ⯒㸦N ಶ㸧࡟࠾ࡅ
ࡿ㸪ศᯒᑐ㇟〇ရࡢ౯᱁࣭ᩘ㔞ࡢ㞟ྜࢆẕ㞟ᅋ࡜
ࡋ㸪᥎ᐃᑐ㇟࡜࡞ࡿẕ㞟ᅋ౯᱁ᣦᩘࢆィ⟬ࡍࡿࠋ
␲ఝẕ㞟ᅋࡢసᡂ࡟࠾࠸࡚㸪ศᯒᑐ㇟〇ရࡢᩘ
ࢆቑຍࡉࡏࡿ࡜㸪ࡇࢀࡽࡢ〇ရࢆ 24࠿᭶㛫⥅⥆ࡋ
࡚㈍኎ࡋࡓᗑ⯒ᩘࡣῶᑡࡍࡿࠋࡇࡢࡓࡵ㸪24࠿᭶
㛫ࡢ〇ရู㈍኎㢠ࢩ࢙࢔ࡀୖ఩ࡢ〇ရࢆ㸪ศᯒᑐ
㇟〇ရ࡜ࡋ࡚㑅ᢥࡍࡿࠋ⾲ 1ࡢ➨ 3ิࡣ㸪2005ᖺ
4᭶࠿ࡽ 2007ᖺ 3᭶ࡢ࢝ࢵࣉ㯝ࡢ㈍኎㢠ࢩ࢙࢔࡛
࠶ࡿ 6ࠋ
⾲ 1ࡢ〇ရูࢩ࢙࢔ࢆࡳࡿ࡜㸪ࠕ᪥Ύ࢝ࢵࣉࢾ࣮
ࢻࣝ 77g 㸦ࠖᾘ㈝⪅≀౯ᣦᩘࡢㄪᰝᑐ㇟㖭᯶㸧ࡢ
ࢩ࢙࢔ࡀ 7.4%࡛᭱኱࡛࠶ࡾ㸪ࠕ᪥Ύ࢝ࢵࣉࢾ࣮ࢻ
ࣝ ࢩ࣮ࣇ࣮ࢻࢾ࣮ࢻࣝ 75gࠖࡀ 5.1%㸪ࠕ᪥Ύ↝ࡑ
ࡤ U.F.O.129gࠖࡀ 3.5%࡛⥆࠸࡚࠸ࡿࠋࡲࡓ㸪ศ
ᯒ࡟฼⏝ࡍࡿࢹ࣮ࢱ࡟ྵࡲࢀࡿ JAN ࢥ࣮ࢻᩘࡣ
2066࡛࠶ࡿࡀ㸪㈍኎㢠ࢩ࢙࢔ࡀ 1%ࢆ㉸࠼ࡿ〇ရ
ࡣ 13✀࡛࠶ࡾ㸪㈍኎㢠ࡀ኱ࡁ࠸〇ရࡣ඲యࡢ୍㒊
࡛࠶ࡿࠋࢩ࢙࢔ 5఩ࡲ࡛ࡢ〇ရࡢ㈍኎㢠ࢩ࢙࢔ࡣ
23.4%㸪10఩ࡲ࡛ࡢ〇ရࡢ㈍኎㢠ࢩ࢙࢔ࡣ35.0%࡛
࠶ࡿࠋࢩ࢙࢔ 5఩ࡲ࡛ࡢ〇ရࢆ 24࠿᭶㛫⥅⥆ࡋ࡚
㈍኎ࡋࡓᗑ⯒ࡣ 127㸪ࢩ࢙࢔ 10఩ࡲ࡛ࡢሙྜࡣ 50
࡛࠶ࡿࠋᮏ✏ࡢࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ㸪ࢩ࢙࢔ 10
఩ࡲ࡛ࡢ〇ရࢆ㸪2ᖺ㛫⥅⥆㈍኎ࡋࡓ 50ᗑ⯒࡟࠾
ࡅࡿ౯᱁࣭ᩘ㔞ࡢ㞟ྜࢆ␲ఝẕ㞟ᅋ࡜ࡋ࡚฼⏝ࡍ
ࡿ 7ࠋ
6࠺࡝ࢇࡸࡑࡤࡣ㸪〇ရྡࡀྠࡌ࡛ࡶᮾ᪥ᮏ࡜す᪥ᮏ࡛␗
࡞ࡿ㢼࿡࡛㈍኎ࡉࢀ㸪␗࡞ࡿ JANࢥ࣮ࢻ࡛⟶⌮ࡉࢀ࡚࠸ࡿࠋ
ศᯒࡢࡓࡵ࡟㸪ᮾ᪥ᮏ⏝࡜す᪥ᮏ⏝ࡢ〇ရࢆ⤫ྜࡋࡓሙྜ㸪
⾲ 1 ࡢ〇ရྡ࡟*ࢆ௜ࡅ㸪ᮾ᪥ᮏ⏝〇ရࡢ JAN ࢥ࣮ࢻࢆ⾲
࡟♧ࡋ࡚࠸ࡿࠋ౛࠼ࡤ㸪ࠕ࣐ࣝࡕࡷࢇ㉥࠸ࡁࡘࡡ࠺࡝ࢇࠖࡢሙ
ྜ㸪ᮾ᪥ᮏ⏝ࡣ JANࢥ࣮ࢻࡀ 4901990522731㸪す᪥ᮏ⏝ࡣ
JANࢥ࣮ࢻࡀ 4901990527866 ࡛࠶ࡾ㸪ࡇࢀࡽࢆ⤫ྜࡋ࡚࠸
ࡿࠋᮾ᪥ᮏ⏝࡜す᪥ᮏ⏝〇ရࡢ༢఩౯᱁ࡢ᥎⛣ࢆẚ㍑ࡍࡿ࡜㸪
࠾࠾ࡴࡡ㢮ఝࡋࡓືࡁࢆࡋ࡚࠸ࡿࡓࡵ㸪ࡇࡇ࡛ࡣ㸪ᮾ᪥ᮏ⏝
࡜す᪥ᮏ⏝〇ရࡣྠ➼࡞〇ရ࡛࠶ࡿ࡜௬ᐃࡋ࡚ᢅࡗ࡚࠸ࡿࠋ
7ࢩ࢙࢔ 5఩ࡲ࡛ࢆ⥅⥆㈍኎ࡋࡓᗑ⯒ࢆศᯒᑐ㇟࡜ࡍࡿィ
⟬ࡶ⾜ࡗࡓࡀ⣬㠃ࡢ㒔ྜ࡛๭ឡࡍࡿࠋศᯒ⤖ᯝࡣ㸪ࢩ࢙࢔ 10
఩ࡲ࡛ࡢሙྜ࡜኱ࡁ࡞㐪࠸ࡣ࡞࠸ࠋ
⾲ 1 ࡢ➨ 4Ң 6 ิࡣ㸪␲ఝẕ㞟ᅋ࡟࠾ࡅࡿ〇ရ
ูࢩ࢙࢔㸪᭶ู༢఩౯᱁ࡢᖹᆒ࡜ᶆ‽೫ᕪ࡛࠶ࡿࠋ
␲ఝẕ㞟ᅋࡢ〇ရูᖹᆒ౯᱁ࡣ㸪ࠕ࡮ࣖࣥࢢࢯ࣮ࢫ
ࡸࡁࡑࡤࠖࡢ 112.9෇࠿ࡽࠕ࣐ࣝࡕࡷࢇ ㉥࠸ࡁࡘ
ࡡ࠺࡝ࢇࠖࡢ 92.9෇ࡲ࡛⣙ 20෇ࡢᕪࡀ࠶ࡿࠋࡲ
ࡓ㸪ኚືಀᩘࡣ㸪9.8%㸦ࠕ᫂ᫍ ୍ᖹࡕࡷࢇ ኪᗑ
ࡢ↝ࡁࡑࡤ 㸧ࠖ࠿ࡽ 17.6%㸦ࠕ࡮ࣖࣥࢢ ࢯ࣮ࢫࡸ
ࡁࡑࡤ 㸧ࠖࡲ࡛ࡤࡽࡘ࠸࡚࠸ࡿࠋࡇࡢࡼ࠺࡟㸪␲
ఝẕ㞟ᅋ࡟ྵࡲࢀࡿ〇ရࡢᖹᆒ౯᱁ࡸኚືಀᩘࡢ
ࡤࡽࡘࡁࡣ኱ࡁࡃ࡞ࡃ㸪␲ఝẕ㞟ᅋෆࡢ〇ရࡣ࠾
࠾ࡴࡡྠ㉁ⓗ࡛࠶ࡿ࡜ホ౯࡛ࡁࡿࠋࡲࡓ㸪ࣈࣛࣥ
ࢻࡀྠࡌࠕ࢝ࢵࣉࢾ࣮ࢻࣝ 77g ࠖࠕ࢝ࢵࣉࢾ࣮ࢻࣝ
ࢩ࣮ࣇ࣮ࢻࢾ࣮ࢻࣝ 75gࠖ㸪ࠕ࢝ࢵࣉࢾ࣮ࢻࣝ ࢝
࣮ࣞ 85gࠖࡣ㸪ᖹᆒ࡜ᶆ‽೫ᕪࡀ㏆࠸್ࢆ࡜ࡗ࡚
࠸ࡿࡇ࡜ࡶ≉ᚩⓗ࡛࠶ࡿࠋ
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ᅗ 1: ẕ㞟ᅋࡢ౯᱁ᣦᩘ
3.3 ẕ㞟ᅋ౯᱁ᣦᩘ
᥎ᐃ┠ᶆ࡜࡞ࡿẕ㞟ᅋ౯᱁ᣦᩘࡣ㸪2005ᖺ 4᭶
ࢆᇶ‽࡜ࡍࡿ࢛࢘ࣝࢩࣗᣦᩘ PW ࡜ࡍࡿࠋ࢛࢘ࣝ
ࢩࣗᣦᩘ PW ࡣ᭱Ⰻᣦᩘࡢ୍ࡘ࡛࠶ࡾ㸪௨ୗࡢࡼ
࠺࡟ᐃ⩏ࡉࢀࡿࠋ
PW (p0, pt, q0, qt) =
∑M
m=1 p
0
m
√
q0mq
t
m∑M
m=1 pt
√
q0mq
t
m
(7)
࢛࢘ࣝࢩࣗᣦᩘࡣ㸪ᣦᩘࡢබ⌮ⓗ࡞どⅬ࡜⤒῭⌮
ㄽⓗ࡞どⅬ࠿ࡽ㸪ࣇ࢕ࢵࢩ࣮ࣕᣦᩘ PF ࡸࢺࣝࣥࢡ
⾲ 1: 2005-2006 ᖺᗘࡢ࢝ࢵࣉࡵࢇࡢ㈍኎㢠ࢩ࢙࢔
〇ရྡ JAN code ࢩ࢙࢔ (඲㸧 ࢩ࢙࢔ (␲) ᖹᆒ ᶆ‽೫ᕪ
᪥Ύ̭࢝ࢵࣉࢾ࣮ࢻ̭ࣝ㸵㸵㹥 00000049698110 7.40% 19.19% 100.01 14.48
᪥Ύ̭࢝ࢵࣉࢾ࣮ࢻ̭ࣝࢩ࣮ࣇ࣮ࢻࢾ࣮ࢻ̭ࣝ㸵㸳㹥 00000049698180 5.13% 15.52% 99.62 14.51
᪥Ύ̭᪥Ύࡢ࡝ࢇර⾨̭ࡁࡘࡡ࠺࡝ࢇ̭㸷㸳㹥* 04902105002670 4.17% 9.66% 94.93 11.56
᪥Ύ̭↝ࡑࡤ㹓㸬㹄㸬㹍㸬̭㸯㸰㸷㹥 04902105022120 3.49% 6.00% 96.26 10.61
࣐ࣝࡕࡷࢇ̭㉥࠸ࡁࡘࡡ࠺࡝ࢇ̭㸷㸴㹥* 04901990522730 3.23% 10.08% 92.91 16.13
᪥Ύ̭࢝ࢵࣉࢾ࣮ࢻ࣮̭ࣝ࢝ࣞ㸶㸳㹥 00000049698140 3.11% 9.63% 100.78 16.00
࣐ࣝࡕࡷࢇ̭⥳ࡢࡓࡠࡁኳࡑࡤ̭㸯㸮㸯㹥* 04901990522750 2.77% 9.03% 93.08 16.13
୍̭᫂ᫍᖹࡕࡷࢇ̭ኪᗑࡢ↝ࡑࡤ̭㸯㸱㸳㹥 04902881048650 2.35% 7.20% 95.01 9.38
᪥Ύ̭࡝ࢇර⾨̭ኳ࡫ࡽࡑࡤ̭㸯㸮㸮㹥* 04902105033750 2.23% 7.67% 94.66 11.78
࣌ࣖࣥࢢ̭ࢯ࣮ࢫࡸࡁࡑࡤ̭㸯㸰㸮㹥 04902885000690 1.14% 6.03% 112.91 19.86
ὀ㸸〇ရྡࡢ*ࡣᮾ᪥ᮏ࡜す᪥ᮏ⏝ࡢ〇ရࢆ⤫ྜࡋࡓ〇ရࠋ
ࣅࢫࢺᣦᩘPT ࡜ྠ➼ࡢᮃࡲࡋ࠸ᛶ㉁ࢆᣢࡕ㸪ࡇࢀ
ࡽࡢᣦᩘࡢᕪࡣᑠࡉ࠸ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦ILO
㸦2004㸧㸧ࠋᮏ✏࡛⏝࠸ࡿẕ㞟ᅋ౯᱁ࢹ࣮ࢱ࠿ࡽ㸪
ࣛࢫࣃ࢖ࣞࢫᣦᩘ PL㸪ࣃ࣮ࢩ࢙ᣦᩘ PP㸪ࣇ࢕ࢵ
ࢩ࣮ࣕᣦᩘ PF㸪ࢺࣝࣥࢡࣅࢫࢺᣦᩘ PT㸪࢛࢘ࣝ
ࢩࣗᣦᩘPW ࢆィ⟬ࡋࡓࡶࡢࡀᅗ 1࡛࠶ࡿࠋᅗ 1࠿
ࡽ㸪ࣇ࢕ࢵࢩ࣮ࣕᣦᩘ㸪ࢺࣝࣥࢡࣅࢫࢺᣦᩘ㸪࢛࢘
ࣝࢩࣗᣦᩘࡣ㢮ఝࡋࡓഴྥ࡛᥎⛣ࡋ࡚࠸ࡿࠋࡇࡢ
ᅗ࠿ࡽ㸪ẕ㞟ᅋ౯᱁ᣦᩘࡢィ⟬ᘧ࡜ࡋ࡚࠸ࡎࢀࡢ
ᣦᩘࢆ⏝࠸࡚ࡶ㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝ࡟኱ࡁ
࡞㐪࠸ࡣ⏕ࡌ࡞࠸ࡇ࡜ࡀ☜ㄆ࡛ࡁࡿࠋ
࡞࠾㸪⌧ᐇࡢ࣐࣮ࢣࢵࢺ࡛ࡣ㸪᪂〇ရࡢⓏሙࡸ
᪤Ꮡ〇ရࡢ〇㐀୰Ṇ࡟ࡼࡿ〇ရࡢධࢀ᭰ࢃࡾ㸪ྛ
ᗑ⯒࡛㈍኎ࡍࡿ〇ရࡢࣂ࢚ࣛࢸ࢕ࡢኚ᭦ࡸḞရ➼
࡟ࡼࡿ౯᱁᝟ሗࡢḞᦆࡀ⏕ࡌ࠺ࡿࠋᮏ✏࡛ࡣ㸪ୖ
グࡢᡭ㡰࡛ẕ㞟ᅋࢆసᡂࡍࡿࡇ࡜࡟ࡼࡾ㸪᪂〇ရ
ࡢⓏሙࡸᪧ〇ရࡢ⬺ⴠࡢᙳ㡪ࡸ㸪ẖ᭶ࡢᗑ⯒࡟࠾
ࡅࡿ౯᱁᝟ሗࡢḞᦆࡢᙳ㡪ࢆศᯒ࠿ࡽ᤼㝖ࡋ࡚࠸
ࡿ 8ࠋ
3.4 ␲ఝẕ㞟ᅋ࠿ࡽࡢࢧࣥࣉࣜࣥࢢ
୍⯡࡟㸪ᾘ㈝⪅≀౯ᣦᩘࡢィ⟬ࡢࡓࡵࡢ౯᱁ྲྀ
㞟ࡣ 2ẁ㝵࡛⾜ࢃࢀࡿࠋ1ẁ㝵࡛ࡣ㸪࠶ࡿㄪᰝᆅ
༊࡟࠾࠸࡚㸪ရ┠A࡟ᒓࡍࡿ〇ရࢆ㈍኎ࡋ࡚࠸ࡿ
8〇ရࡸᗑ⯒ࡢධࢀ᭰ࢃࡾࡣ≀౯ᣦᩘࡢィ ࡟࠾࠸࡚㠀ᖖ
࡟㔜せ࡞ၥ㢟࡛࠶ࡿࠋࡇࢀࡽࡢၥ㢟࡟ࡘ࠸࡚ࡣ ILO(2004)➼
ࢆཧ↷ࡉࢀࡓ࠸ࠋ
N ಶࡢᗑ⯒࠿ࡽ㸪ㄪᰝᑐ㇟ᗑ⯒ࢆ nಶᢳฟࡍࡿࠋ
2ẁ㝵࡛ࡣ㸪ㄪᰝᑐ㇟ᗑ⯒࡛㈍኎ࡉࢀࡿရ┠ A࡟
ᒓࡍࡿM ಶࡢ〇ရ࠿ࡽ㸪౯᱁ㄪᰝᑐ㇟࡜࡞ࡿ 1〇
ရࢆᢳฟࡍࡿ 9ࠋ
ࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ㸪࠶ࡿㄪᰝ༊࡟M = 10
✀㢮ࡢ〇ရࢆ㈍኎ࡍࡿᗑ⯒ࡀ N = 50ᗑ⯒Ꮡᅾࡋ㸪
ࡇࡢ㞟ᅋ࠿ࡽ㸪ㄪᰝᑐ㇟ᗑ⯒࡜ࡋ࡚ nᗑ⯒ࢆᇶ‽
᫬Ⅼ㸦2005ᖺ 4᭶㸧࡟ᢳฟࡋ㸪ྛᗑ⯒࡛ 1〇ရࡢ
౯᱁ࢆ 24࠿᭶㛫⥅⥆ㄪᰝࡍࡿ≧ἣࢆ᝿ᐃࡍࡿࠋࡑ
ࡋ࡚㸪ᢳฟࡋࡓ〇ရࡢ౯᱁࠿ࡽ㸪2005ᖺ 4᭶ࢆᇶ
‽࡜ࡍࡿᇶᮏᣦᩘࢆィ⟬ࡋ࡚㸪ẕ㞟ᅋ౯᱁ᣦᩘࢆ
᥎ᐃࡍࡿࠋ
ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟࠾ࡅࡿᗑ⯒࡜〇ရࡢᢳฟ᪉
ἲࡣ㸪ᾘ㈝⪅≀౯ᣦᩘࡢసᡂ࡛᥇⏝ࡉࢀ࠺ࡿ᪉ἲ
࡜ࡋ㸪ᗑ⯒ࡢᢳฟ᪉ἲࡣ௨ୗࡢ 3✀㢮࡜ࡍࡿࠋ
• S1 ㈍኎㢠ࢩ࢙࢔ࡀୖ఩ n఩ࡲ࡛ࡢᗑ⯒ࢆᢳฟ
• S2 ㈍኎㢠ࢩ࢙࢔࡛☜⋡ẚ౛ᢳฟࡋ࡚ nᗑ⯒
ࢆᢳฟ
• S3 ༢⣧↓సⅭᢳฟ࡛ nᗑ⯒ࢆᢳฟ
ࡇࡇ࡛㸪ᗑ⯒ู㸪〇ရูࡢ㈍኎㢠ࢩ࢙࢔ࡣ㸪24࠿
᭶㛫ྜィࡢࢩ࢙࢔ࢆ฼⏝ࡍࡿ 10ࠋᗑ⯒ࡢ㈍኎㢠ࢩ࢙
9㏻ᖖ㸪ᾘ㈝⪅≀౯ᣦᩘࡢ ᐃࡢࡓࡵࡢ౯᱁ㄪᰝ࡛ࡣ㸪ရ
┠ A ࡢㄪᰝᑐ㇟࡜ࡋ࡚㑅ᢥࡉࢀࡓᗑ⯒ࡢࡑࢀࡒࢀ࠿ࡽ㸪ࡑ
ࡢရ┠࡟ᒓࡍࡿ〇ရࡢ౯᱁ࡀ୍ࡘࡔࡅㄪᰝࡉࢀࡿࠋ
10⌧ᐇࡢㄪᰝ࡟ࡼࡾ㏆࠸タᐃࢆ⪃࠼࡚㸪2005ᖺ 4᭶ࡢࢩ࢙
࢔ࡔࡅࢆ⏝࠸࡚ࡶ⤖ᯝ࡟኱ࡁ࡞㐪࠸ࡣ࡞࠸ࠋ
࢔ࡣᅗ 2ࡢ࡜࠾ࡾ࡛࠶ࡿࠋᅗ 2ࡣ㸪ᶓ㍈࡟ 50ಶࡢ
ᗑ⯒㸪⦪㍈࡟ྛᗑ⯒ࡢ㈍኎㢠ࢩ࢙࢔࡜〇ရูࡢෆ
ヂࢆ♧ࡋ࡚࠸ࡿࠋ㈍኎㢠ࢩ࢙࢔ࡣᗑ⯒㛫࡛ࡤࡽࡘ
ࡁࡀ࠶ࡾ㸪ࢩ࢙࢔ࡀ᭱኱ࡢᗑ⯒ࡢ 5.8%࠿ࡽ᭱ᑠࡢ
ᗑ⯒ࡢ 0.5%ࡲ࡛ᣦᩘⓗ࡟ῶᑡࡋ࡚࠸ࡿࠋࡋࡓࡀࡗ
࡚㸪ᗑ⯒ᢳฟἲࡀ␗࡞ࡿ࡜㸪ᢳฟࡉࢀࡿᗑ⯒ࡀ኱
ࡁࡃኚࢃࡾ࠺ࡿࠋ
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04902885000686
ᅗ 2: ␲ఝẕ㞟ᅋ࡟࠾ࡅࡿ 24࠿᭶㛫ࡢᗑ⯒ࡢ㈍኎
㢠ࢩ࢙࢔
ᢳฟࡉࢀࡓ nᗑ⯒࡛ࡣ㸪ࡑࢀࡒࢀ 1〇ရࡢ౯᱁
ࢆᢳฟࡍࡿࠋࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟࠾ࡅࡿ〇ရᢳฟ
ἲࡣ㸪௨ୗࡢ 7✀㢮࡜ࡍࡿࠋ
• J1ẕ㞟ᅋ࡟࠾ࡅࡿ24࠿᭶ࡢ〇ရู㈍኎㢠ࢩ࢙
࢔ࡀ᭱ࡶ㧗࠸ 1〇ရࢆ඲ᗑ⯒࡛ᢳฟ
• J2 J1ࡢ〇ရ࡜ရ㉁ࡀ࡯ࡰྠ➼࡜⪃࠼ࡽࢀࡿ
〇ရ 3✀㢮࠿ࡽ㸪ᗑ⯒ࡈ࡜࡟➼☜⋡࡛ 1〇ရ
ࢆᢳฟ
• J3 ᗑ⯒ࡈ࡜࡟㸪24 ࠿᭶ࡢ〇ရู㈍኎㢠ࢩ࢙
࢔ࢆ⏝࠸࡚ 1〇ရࢆ☜⋡ẚ౛ᢳฟ
• J4 ᗑ⯒ࡈ࡜࡟㈍኎㢠ࢩ࢙࢔ࡀ᭱ࡶ㧗࠸〇ရࢆ
㑅ᢥࠋ
• J5 ༢⣧↓సⅭᢳฟ
• J6 ẕ㞟ᅋ࡟࠾ࡅࡿ 24࠿᭶ࡢ〇ရู㈍኎ᩘ㔞
ࢩ࢙࢔ࡀ᭱ࡶ㧗࠸ 1〇ရࢆ඲ᗑ⯒࡛ᢳฟ
• J7 ᗑ⯒ࡈ࡜࡟㸪24࠿᭶ࡢ〇ရู㈍኎ᩘ㔞ࢩ࢙
࢔ࢆ⏝࠸࡚ 1〇ရࢆ☜⋡ẚ౛ᢳฟ
J2ࡢᢳฟ࡛ࡣ㸪〇ရࡢࣈࣛࣥࢻࡀඹ㏻࡛㸪ရ㉁ࡀ
㏆࠸࡜⪃࠼ࡽࢀࡿࠕ࢝ࢵࣉࢾ࣮ࢻࣝ 77g ࠖࠕ࢝ࢵࣉ
ࢾ࣮ࢻࣝ ࢩ࣮ࣇ࣮ࢻࢾ࣮ࢻࣝ 75g 㸪ࠖࠕ࢝ࢵࣉࢾ࣮
ࢻࣝ ࣮࢝ࣞ 85gࠖࡢ࠺ࡕ㸪࠸ࡎࢀ࠿ 1〇ရࢆ➼☜
⋡࡛ᢳฟࡍࡿࠋ␲ఝẕ㞟ᅋࡢ඲㈍኎㢠࡟ᑐࡍࡿᶆ
ᮏ࡜ࡋ࡚ᢳฟࡍࡿ〇ရࡢ㈍኎㢠ྜィࡢ๭ྜࢆ㸪࢝
ࣂࣞࢵࢪ࡜࿧ࡪࡇ࡜࡟ࡍࡿ࡜㸪ᅗ 2࠿ࡽ㸪ᗑ⯒ࢆ
ᢳฟࡍࡿᩘ㸪ᗑ⯒ࡢᢳฟ᪉ἲ㸪〇ရࡢᢳฟ᪉ἲ࡟
ࡼࡗ࡚㸪࢝ࣂࣞࢵࢪࡣ኱ࡁࡃኚືࡋ࠺ࡿࡇ࡜ࡀࢃ
࠿ࡿࠋ
3.5 ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟࠾ࡅࡿ⢭ᗘホ౯
ࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡸᗑ⯒
࡜〇ရࡢᢳฟ᪉ἲ࡜㸪ᣦᩘࡢ⢭ᗘࡢ㛵ಀࢆほᐹࡍ
ࡿࠋࢩ࣑࣮ࣗࣞࢩࣙࣥࡢᅇᩘ Bࡣ㸪B = 10000࡜
ࡍࡿࠋࡲࡓ㸪ᾘ㈝⪅≀౯ᣦᩘࡢ᥎ᐃࡢࡓࡵࡢ౯᱁
ࢹ࣮ࢱࡢ཰㞟࡛ࡣ㸪ㄪᰝᆅ༊ෆࡢㄪᰝ౯᱁ᩘ㸦ࢧ
ࣥࣉࣝࢧ࢖ࢬ㸧ࡣ㏻ᖖᑠࡉ࠸ࡓࡵ㸪ࢩ࣑࣮ࣗࣞࢩࣙ
ࣥ࡟࠾ࡅࡿᢳฟᗑ⯒ᩘ nࡣ㸪n = 2, 3, 5, 10ᗑ⯒࡜
ࡍࡿ 11ࠋ
ᇶᮏᣦᩘࡢホ౯ࡣ㸪┠ᶆ࡜ࡍࡿẕ㞟ᅋ౯᱁ᣦᩘ
࠿ࡽࡢMean Error㸦ME,ࣂ࢖࢔ࢫ㸧࡜Root mean
squared error (RMSE)ࢆ⏝࠸ࡿࠋ2005 ᖺ 4᭶࠿
ࡽ 2007 ᖺ 3᭶ࡢྛ᭶࡟ࡘ࠸࡚㸪ẕ㞟ᅋ࠿ࡽ nಶ
ࡢ౯᱁ࢆᢳฟࡋ࡚ᇶᮏᣦᩘࢆィ⟬ࡋ㸪ẕ㞟ᅋ࡟ྵ
ࡲࢀࡿࡍ࡭࡚ࡢ౯᱁࡜ᩘ㔞㸦ᗑ⯒ᩘࡀ 50㸪ྛᗑ⯒
10〇ရࡼࡾ㸪౯᱁࣭ᩘ㔞ࡢ⤌ࡀ 500⤌㸧ࢆ⏝࠸࡚
ィ⟬ࡍࡿẕ㞟ᅋ࢛࢘ࣝࢩࣗᣦᩘ࡜ࡢ஋㞳ࢆ㸪ME
࡜ RMSE࡛ホ౯ࡍࡿࠋME࡜ RMSEࡣ㸪ẕ㞟ᅋ
౯᱁ᣦᩘ P㸪ᶆᮏ౯᱁ᣦᩘ Pˆ㸪ࢩ࣑࣮ࣗࣞࢩࣙࣥ
ᅇᩘBࠊbᅇ┠ࡢࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟࠾ࡅࡿ P ࡢ
11Dorfman et al. (2006) ࡢࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ n = 8
࡜ࡋ࡚࠸ࡿࠋ
᥎ᐃ್ Pˆ b ࡟ࡘ࠸࡚㸪௨ୗࡢࡼ࠺࡟ᐃ⩏ࡉࢀࡿࠋ
ME =
1
B
B∑
b=1
[Pˆ b − P ] (8)
RMSE =
√√√√ 1
B
B∑
b=1
[Pˆ b − P ]2 (9)
4. ⤖ᯝ
⾲ 2Ң 5ࡣ㸪ᗑ⯒ࡢᢳฟἲ 3✀㢮࡜〇ရࡢᢳฟἲ
7✀㢮ࢆ⤌ࡳྜࢃࡏ㸪ྜィ 21✀㢮ࡢᶆᮏᢳฟἲ࡟
ࡘ࠸࡚ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓ⤖ᯝ࡛࠶ࡿ 12ࠋ
ࢩ࣑࣮ࣗࣞࢩࣙࣥࡣ 24࠿᭶࡟ࡘ࠸࡚⾜ࡗࡓࡀ㸪⣬
㠃ࡢ⠇⣙ࡢࡓࡵ㸪Ꮨ⠇ኚືࢆ↓ど࡛ࡁࡿ 2005ᖺ 4
᭶ᇶ‽࡟ࡼࡿ 2006ᖺ 4᭶ࡢ⤖ᯝࢆ♧ࡋ࡚࠸ࡿࠋࡇ
ࡇ࡛㸪2006ᖺ 4᭶ࡢẕ㞟ᅋ౯᱁ᣦᩘࡣ P = 0.999
࡛࠶ࡿࠋ
ᣦᩘ⟬ᘧ㛫ࡢ⢭ᗘࡢᕪ࡟ࡘ࠸࡚඲యⓗ࡞ഴྥࢆ
ࡳࡿ࡜㸪ࢹࣗࢺᣦᩘ㸪ࢪ࢙࣎ࣥࢬᣦᩘ㸪CSWDᣦ
ᩘࡢࣂ࢖࢔ࢫࡢ⤯ᑐ್ࡀᑠࡉࡃ㸪࢝ࣝࣜᣦᩘࡢࣂ
࢖࢔ࢫࡀࡸࡸ኱ࡁ࠸ࢣ࣮ࢫࡀከ࠸ࠋࢹࣗࢺᣦᩘࡣ㸪
ࢪ࢙࣎ࣥࢬᣦᩘ࡜ CSWDᣦᩘࡼࡾࡶ⢭ᗘࡀࡼ࠸
ࢣ࣮ࢫࡀከ࠸ࡀ㸪ࡑࡢᕪࡣࢃࡎ࠿࡛࠶ࡿࠋCSWD
ᣦᩘ࡜ࢪ࢙࣎ࣥࢬᣦᩘࡢࣂ࢖࢔ࢫࡣ࡯ࡰྠࡌ್࡛
࠶ࡿࡀ㸪ࢪ࢙࣎ࣥࢬᣦᩘࡢ࡯࠺ࡀࡸࡸ⢭ᗘ㧗࠸ࠋ
ࡲࡓ㸪࢝ࣝࣜᣦᩘࡢࣂ࢖࢔ࢫࡣṇ್ࢆྲྀࡿࢣ࣮ࢫ
ࡀከࡃ㸪ࢹࣗࢺᣦᩘࡸࢪ࢙࣎ࣥࢬᣦᩘ࡟ẚ࡭࡚ୖ
᪉࡟ࣂ࢖࢔ࢫࡀฟࡸࡍ࠸ഴྥ࡛࠶ࡿࠋ
࢝ࣝࣜᣦᩘࡢ⢭ᗘࡣ㸪ࢧࣥࣉࣝࢧ࢖ࢬ࡜㸪ᗑ⯒
࡜〇ရࡢᢳฟἲ࡟౫Ꮡࡋ࡚ኚ໬ࡋ࡚࠸ࡿࠋࢧࣥࣉ
ࣝࢧ࢖ࢬࡀ n = 2, 3, 5ࡢሙྜࡣ㸪࢝ࣝࣜᣦᩘࡢ⢭
ᗘࡀ᭱ࡶప࠸ࢣ࣮ࢫࡀከ࠸ࡀ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡀ
n = 5, 10ࡢሙྜࡣ㸪㈍኎㢠ࡸ㈍኎ᩘ㔞࡟ࡼࡿ☜⋡
ẚ౛ᢳฟ㸦J3㸪J7㸧ࡸ༢⣧↓సⅭᢳฟ㸦J5㸧ࡢࡼ
࠺࡟㸪〇ရࡢᢳฟࢆ☜⋡ⓗ࡟⾜࠺ሙྜ࡟㸪࢝ࣝࣜ
ᣦᩘࡢ⢭ᗘࡀ㧗࠸ࢣ࣮ࢫࡀࡳࡽࢀࡿࠋࡇࡢࡇ࡜ࡣ㸪
ࢹࣗࢺᣦᩘ㸪ࢪ࢙࣎ࣥࢬᣦᩘ㸪CSWDᣦᩘ࡟ẚ࡭
12ࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ☜⋡ⓗ࡞ᶆᮏᢳฟࢆ⾜ࡗ࡚࠸࡞࠸
ࢣ࣮ࢫࡀ࠶ࡿࡇ࡜࡜㸪☜⋡ⓗ࡞ᢳฟࢆ⾜࠺ሙྜࡶ㸪ᢳฟ⋡ࡢ
㏫ᩘ࡟ࡼࡿ࢙࢘࢖ࢺ௜ࡅࡣ⾜ࢃࡎ㸪ᇶᮏᣦᩘࡢ⟬ᘧ㏻ࡾ࡟ィ
⟬ࢆ⾜ࡗ࡚࠸ࡿࡇ࡜࡟ὀពࡀᚲせ࡛࠶ࡿࠋ
࡚㸪࢝ࣝࣜᣦᩘࡀ㸪ࢧࣥࣉࣝࢧ࢖ࢬ࡜㸪ᗑ⯒࡜〇
ရࡢᢳฟἲ࡟ࡼࡾ౫Ꮡࡍࡿࡇ࡜ࢆ♧၀ࡍࡿࠋ
ࢹࣗࢺᣦᩘࡢ⢭ᗘࡣ㸪ࢪ࢙࣎ࣥࢬᣦᩘ࡜CSWD
ᣦᩘࡼࡾࡶ㸪〇ရࡢ㑅ᢥἲࡢᙳ㡪ࢆཷࡅࡸࡍ࠸ഴ
ྥ࡛࠶ࡿࠋẕ㞟ᅋ࡟࠾ࡅࡿ㈍኎㢠ࢩ࢙࢔ࡀ᭱ࡶ㧗
࠸〇ရࢆ඲ᗑ⯒࡛ඹ㏻࡟ㄪᰝࡍࡿ㸦J1㸧ሙྜ㸪ᗑ
⯒㛫࡛ㄪᰝࡍࡿ〇ရ࡟ࡤࡽࡘࡁࡣ࡞࠸ࡀ㸪ࡇࡢ࡜
ࡁ㸪ࢹࣗࢺᣦᩘࡢࣂ࢖࢔ࢫࡢ⤯ᑐ್ࡀ㸪ࢪ࢙࣎ࣥ
ࢬᣦᩘࡸCSWDᣦᩘࡼࡾࡶᑠࡉ࠸ഴྥࡀ࠶ࡿࠋ୍
᪉㸪☜⋡ⓗ࡟〇ရࢆ㑅ᢥࡍࡿࡓࡵ㸪ᗑ⯒㛫࡛ㄪᰝ
ࡍࡿ〇ရ࡟ᕪࡀ⏕ࡌࡿྍ⬟ᛶࡀ࠶ࡿ J3㸪J5㸪J7ࡢ
ሙྜ㸪ࢹࣗࢺᣦᩘࡢࣂ࢖࢔ࢫࡢ⤯ᑐ್ࡣ㸪ࢪ࢙࣎
ࣥࢬᣦᩘࡸ CSWDᣦᩘࡼࡾࡶ኱ࡁ࠸ഴྥ࡛࠶ࡿࠋ
୍᪉㸪ࢪ࢙࣎ࣥࢬᣦᩘ࡜CSWDᣦᩘࡣ㸪࡝ࡢ〇ရ
㑅ᢥἲ࡛ࡶᏳᐃⓗ࡟⢭ᗘࡀࡼ࠸ࠋࡇࢀࡣ㸪ࢹࣗࢺ
ᣦᩘࡢ⢭ᗘࡀ㸪ࢪ࢙࣎ࣥࢬᣦᩘ࡜ CSWDᣦᩘ࡟
ẚ࡭࡚㸪ᢳฟࡉࢀࡿ〇ရࡢྠ㉁ᛶ࡟ࡼࡾ౫Ꮡࡍࡿ
ࡇ࡜ࢆ♧၀ࡋ࡚࠸ࡿࠋ
ᇶᮏᣦᩘ࡜〇ရᢳฟἲู࡟㸪ᗑ⯒ࡢᢳฟἲ࡜ࢧ
ࣥࣉࣝࢧ࢖ࢬ࡟ὀ┠ࡍࡿ࡜㸪㈍኎ࢩ࢙࢔ࡀୖ఩ࡢ
nᗑ⯒ࢆᢳฟࡍࡿ㸦S1㸧ሙྜ㸪4✀㢮ࡢᇶᮏᣦᩘ
ࡢࣂ࢖࢔ࢫࡢ⤯ᑐ್ࡣ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡀᑠࡉ࠸
࡜ࡁ࡟኱ࡁࡃ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡀ኱ࡁࡃ࡞ࡿ࡜ῶ
ᑡࡍࡿࠋࡇࢀࡣ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡀ኱ࡁࡃ࡞ࡿ࡜㸪
S1ࡢሙྜࡢ࢝ࣂࣞࢵࢪࡀ㸪S2࡜ S3࡟ẚ࡭࡚㸪ᖹ
ᆒⓗ࡟኱ࡁࡃ࡞ࡾ㸪ᣦᩘࡢ⢭ᗘࡀ㧗ࡃ࡞ࡿࡓࡵ࡜
⪃࠼ࡽࢀࡿࠋࡇࡢࡇ࡜ࡣ㸪≉࡟᭷ពᢳฟ㸦S1㸧ࡢ
ሙྜ㸪ࢧࣥࣉࣝࢧ࢖ࢬ࡜࢝ࣂࣞࢵࢪࡀ᥎ᐃ⢭ᗘ࡟
ᙳ㡪ࡍࡿࡇ࡜ࢆ♧၀ࡋ࡚࠸ࡿࠋ
㈍኎㢠ࢩ࢙࢔࡛ᗑ⯒ࢆ☜⋡ẚ౛ᢳฟࡍࡿ㸦S2㸧
ሙྜࡸ༢⣧↓సⅭᢳฟ࡛ᗑ⯒ࢆᢳฟࡍࡿ㸦S3㸧ሙ
ྜ㸪〇ရᢳฟἲ࡜ᇶᮏᣦᩘู࡟ࡳࡓࣂ࢖࢔ࢫࡢ⤯
ᑐ್ࡣ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡀቑຍࡋ࡚ࡶ࡯ࡰ୍ᐃ࡛
࠶ࡾ㸪RMSEࡔࡅࡀῶᑡࡋ࡚࠸ࡿࠋࡇࡢ⤖ᯝࡣ㸪4
✀㢮ࡢᇶᮏᣦᩘࡀ㸪࢛࢘ࣝࢩࣗᣦᩘ࡛ィ⟬ࡋࡓẕ
㞟ᅋ౯᱁ᣦᩘ࡟ᑐࡋ࡚㸪⣔⤫ⓗ࡞ୖ᪉ࣂ࢖࢔ࢫࢆ
ᣢࡘࡇ࡜ࢆ♧ࡋ࡚࠸ࡿࠋࡋࡓࡀࡗ࡚㸪࢙࢘࢖ࢺࢆ
฼⏝ࡋ࡞࠸ᇶᮏᣦᩘ࡛㸪࢙࢘࢖ࢺࢆ฼⏝ࡍࡿ࢛࢘
ࣝࢩࣗᣦᩘࢆ᥎ᐃࡍࡿࡇ࡜࡟ࡣ㸪୍ᐃࡢ㝈⏺ࡀ࠶
ࡿࡇ࡜ࡀ♧၀ࡉࢀࡿࠋ
୍᪉㸪ࡇࡢࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣ㸪ẕ㞟ᅋ࡟࠾ࡅ
ࡿ㈍኎㢠ࢩ࢙࢔ࡀ 1఩ࡢ〇ရࡀ㸪ᗑ⯒ࡈ࡜ࡢ㈍኎
㢠ࢩ࢙࢔ 1఩࡛ࡶ࠶ࡗࡓࡓࡵ㸪ᗑ⯒ࡈ࡜࡟㈍኎㢠
ࢩ࢙࢔ࡀ᭱኱ࡢ〇ရࢆᢳฟࡍࡿ᪉ἲ㸦J4㸧࡜㸪ẕ
㞟ᅋ࡟࠾ࡅࡿ㈍኎㢠ࢩ࢙࢔ࡀ 1఩ࡢ〇ရࢆ඲ᗑ⯒
࡛ᢳฟࡍࡿ᪉ἲ㸦J1㸧࡜ࡀྠࡌ⤖ᯝ࡜࡞ࡗࡓࠋࡲ
ࡓ㸪㈍኎㢠ࢆ⏝࠸ࡿ J1㸪J3࡜㸪㈍኎ᩘ㔞ࢆ⏝࠸ࡿ
J6㸪J7࡜ࡢ㛫࡟኱ࡁ࡞㐪࠸ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ
5. ࠾ࢃࡾ࡟
ᮏㄽᩥ࡛ࡣ㸪ᾘ㈝⪅≀౯ᣦᩘࡢ᥎ィ࡟⏝࠸ࡽࢀࡿ
௦⾲ⓗ࡞ᇶᮏᣦᩘࡢ≉ᚩࢆࡳࡿࡓࡵ࡟㸪POSࢹ࣮
ࢱࢆ⏝࠸ࡓࢩ࣑࣮ࣞࢩࣙࣥࢆ⾜ࡗࡓࠋBalk(2002)
ࡸ ILO(2004)࡟ࡼࡾ㸪ᇶᮏᣦᩘࡢ⤫ィⓗᛶ㉁ࡣㄪ
ᰝᑐ㇟〇ရࡢᢳฟ᪉ἲ࡜㛵㐃ࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚
࠸ࡿࡓࡵ㸪ㄪᰝ〇ရࡢᢳฟ᪉ἲ࡜ᇶᮏᣦᩘࡢ㛵ಀ
࡟ࡶὀ┠ࡋࡓࠋࡲࡓ㸪ᮏ✏࡛ࡣ㸪ඛ⾜◊✲࡛࡯࡜
ࢇ࡝᳨ウࡉࢀ࡚࠸࡞࠸㸪ࢧࣥࣉࣝࢧ࢖ࢬ࡜ᣦᩘࡢ
⢭ᗘࡢ㛵ಀ࡟ࡶὀ┠ࡋࡓࠋ
ࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝ࠿ࡽ㸪ࢹࣗࢺᣦᩘ㸪ࢪ࢙
࣎ࣥࢬᣦᩘ㸪CSWDᣦᩘࡣ㸪࢝ࣝࣜᣦᩘࡼࡾࡶ⢭
ᗘࡀ㧗࠸ഴྥࡀࡳࡽࢀࡓࠋ࢝ࣝࣜᣦᩘࡣ㸪ᶆᮏࢧ
࢖ࢬࡸᗑ⯒࣭〇ရࡢᢳฟ᪉ἲࡢᙳ㡪ࢆཷࡅࡸࡍ࠸ࠋ
ࡑࡢ୍᪉㸪ᗑ⯒࣭〇ရࡢᢳฟࡀ↓సⅭᢳฟ࡛ࢧࣥ
ࣉࣝࢧ࢖ࢬࡀ኱ࡁ࠸ሙྜ࡟㸪࢝ࣝࣜᣦᩘࡣ┦ᑐⓗ
࡟ࡼ࠸ᛶ㉁ࢆ♧ࡋࡓࠋࡲࡓ㸪࢝ࣝࣜᣦᩘࡣ㸪௚ࡢ
ᣦᩘ࡟ẚ࡭࡚㸪┠ᶆ࡜࡞ࡿẕ㞟ᅋ౯᱁ᣦᩘࢆ㐣኱
᥎ᐃࡍࡿഴྥࡀࡳࡽࢀࡓࠋ
ࢹࣗࢺᣦᩘࡢ⢭ᗘࡣ㸪ᗑ⯒࡜〇ရࡢᢳฟ᪉ἲ࡟
ࡼࡽࡎ඲యⓗ࡟㧗࠸ഴྥ࡛࠶ࡿࠋ≉࡟㸪ㄪᰝᑐ㇟
〇ရࡀᗑ⯒㛫࡛ࡤࡽࡘ࠿࡞࠸ࢣ࣮ࢫ࡛㸪┦ᑐⓗ࡟
⢭ᗘࡀ㧗ࡃ࡞ࡗࡓࠋ୍᪉㸪ᶆᮏ࡜ࡋ࡚ᢳฟࡉࢀࡿ
〇ရࡀྠ㉁ⓗ࡛ࡣ࡞࠸ྍ⬟ᛶࡀ࠶ࡿሙྜ㸪ࢪ࢙࣎
ࣥࢬᣦᩘ࡜ CSWDᣦᩘࡢ⢭ᗘࡀ┦ᑐⓗ࡟㧗࠸ഴ
ྥ࡛࠶ࡗࡓࠋ
ࢪ࢙࣎ࣥࢬᣦᩘ࡜ CSWDᣦᩘࡣ㸪ᗑ⯒࣭〇ရࡢ
ᢳฟἲ࡟ࡼࡽࡎᏳᐃⓗ࡟⢭ᗘࡀ㧗࠸ࠋࡉࡽ࡟㸪ࢪ࢙
࣎ࣥࢬᣦᩘ࡜ CSWDᣦᩘࡢᕪࡣᑠࡉ࠸ࡀ㸪ࡍ࡭
࡚ࡢࢣ࣮ࢫ࡛ࢪ࢙࣎ࣥࢬᣦᩘࡢ࡯࠺ࡀࡼ࠸ᛶ㉁ࢆ
♧ࡋ࡚࠸ࡿࠋ
ᣦᩘࡢ⢭ᗘ࡜ࢧࣥࣉࣝࢧ࢖ࢬࡢ㛵ಀࢆࡳࡿ࡜㸪
ᗑ⯒ࡢᢳฟࢆ᭷ពᢳฟ࡛⾜࠺ሙྜ㸪ࢧࣥࣉࣝࢧ࢖
ࢬࡸ࢝ࣂࣞࢵࢪࡀ኱ࡁࡃ࡞ࡿ࡜㸪ᇶᮏᣦᩘࡢ᥎ᐃ
⢭ᗘࡀ㧗ࡃ࡞ࡿഴྥࡀࡳࡽࢀࡓࠋᗑ⯒ࡢᢳฟࢆ᭷
ពᢳฟ࡟ࡼࡗ࡚⾜࠺ሙྜ㸪ࢧࣥࣉࣝࢧ࢖ࢬࡸ࢝ࣂ
ࣞࢵࢪࡢ᳨ウࡣ≉࡟㔜せ࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡿࠋ
ᮏ✏ࡢ⤖ᯝࡣ㸪ᇶᮏᣦᩘࡢ⢭ᗘࡀ㸪ᶆᮏᢳฟ
ࢹࢨ࢖ࣥ࡟ᐦ᥋࡟㛵㐃ࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸
ࡿࠋࡲࡓ㸪ᮏ✏ࡢࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝࡣ㸪Diew-
ert(1995)㸪Balk(2002)㸪Dorfman(2006)➼ࡢඛ⾜
◊✲ࡢ⤖ᯝ࡜ᩚྜⓗ࡛࠶ࡿࠋࡑࡢ୍᪉࡛㸪ࡇࡢ✀
ࡢࢩ࣑࣮ࣗࣞࢩࣙࣥࡢ⤖ᯝࡣ㸪POSࢹ࣮ࢱࡢᛶ㉁
࡟౫Ꮡࡍࡿྍ⬟ᛶࡀ࠶ࡾ㸪௚ࡢ〇ရࡸရ┠࡟୍⯡
໬ࡍࡿࡇ࡜࡟ࡣὀពࡀᚲせ࡛࠶ࡿࠋ౛࠼ࡤ㸪௒ᅇ
ࡢศᯒ࡛฼⏝ࡋࡓࠕ࢝ࢵࣉ㯝ࠖࡢ␲ఝⓗ࡞ẕ㞟ᅋ
࡟ྵࡲࢀࡿ〇ရࡀྠ㉁ⓗ࡛࠶ࡿࡓࡵ㸪ࢹࣗࢺᣦᩘ
ࡢ⢭ᗘࡀ㧗࠿ࡗࡓྍ⬟ᛶࡀ࠶ࡿࠋࡋࡓࡀࡗ࡚㸪௚
ࡢရ┠ࡢ POSࢹ࣮ࢱࢆ⏝࠸ࡓᇶᮏᣦᩘࡢ᳨ウࡸ㸪
ရ┠ෆࡢྠ㉁ᛶࡢ⛬ᗘ࡜ᇶᮏᣦᩘࡢ⢭ᗘࡢ㛵ಀࡢ
᳨ウࡣ㸪௒ᚋࡢㄢ㢟࡛࠶ࡿࠋࡲࡓ㸪౯᱁ศᕸࡣ㸪
ᑐ⛠ศᕸࡸྑ࡟ࡺࡀࢇࡔศᕸ࡛ࡣ࡞ࡃ㸪ᕥ࡟ࡺࡀ
ࢇࡔศᕸࡸ」ᩘࡢᓠࡀ࠶ࡿศᕸ࡛࠶ࡿࡇ࡜ࡶከ࠸
㸦Funaoka, Saigo, Sitter, and Toida(2006)㸧ࠋࡇࡢ
ࡼ࠺࡞౯᱁ศᕸ࡟࠾ࡅࡿᇶᮏᣦᩘࡢᛶ㉁ࡢศᯒࡶ㸪
௒ᚋࡢㄢ㢟࡛࠶ࡿࠋ
ㅰ㎡
ᮏ◊✲ࡣ JSPS⛉◊㈝ 25380269ࡢຓᡂࢆཷࡅࡓ
ࡶࡢ࡛ࡍࠋࡲࡓ㸪ᮏ◊✲ࡢ୍㒊ࡣ᝟ሗᏛ◊✲ᡤ◊
✲ຓᡂ࡟ࡼࡿࡶࡢ࡛ࡍࠋグࡋ࡚ㅰពࢆ⾲ࡋࡲࡍࠋ
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